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Summary

• Thank’s to Giles Hall from Cadence (support & slides)

• Products & IP’s evolution , need for ISX

• Project & Ip Verification flow : ISX extension
– Strategy

– Environment

– TLM platform

– SW interfaces

– Flow

– Scenario Builder and Test file structure

– Coverage

• Conclusions
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Verification Challenges

Growing number
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Norms & Std

(complex HW+FW)

Growing number
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Use cases

(behaviour & performances

IP maturity issu)

Growing pressure

On

Timescale

(~1 year / 20Mgates)

Growing comlexity

To 

sustain the race

(HD , displays)

Technology capabilities

Offer to consumer

ISX

ISX
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HW & Embedded SW IP’s
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Hardware/Software Boundary

• How do we stress this third category?

• How do we know we thoroughly stressed it?

• How do we know it behaved correctly?

• CDV (Coverage Driven Verification) is good at this

– How does it work in this heterogeneous world?

SoftwareSoftware

int
ma
in() {

int
fail;

soc_init();
 // in

itialize SoC

. . .

retu
rn fail;

}

HardwareHardware

Plogram flow corner cases 
State based scenarios
Etc..

Interface corner cases 
State based scenarios
Etc..

SW_STATE == init_driver
&

HW_ABORT
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Emulation
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Transaction-level
Simulation

RTLRTL
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Run software 
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Target system
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directed tests
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SysC/TLMSysC/TLM

Simulation &
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Project flow

SW
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Verification strategy

• Verification Strategy

– HW block testing

• Stimuli applied to design

– FW + HW coverification

• App’s or algorithm 
checking

– SW validation

• Visual qualification of 
streams

• top-down verification

– only top level reference model 
exists 

– maintenance and devt of module 
env + ref model too costly

• hw/sw part constantly moving

– specs changing

– requirements changing

• need to use simulation +
emulation/acceleration to
get through verification

ST bus interconnect

SoftwareSoftware

Memory

FW + HW 

co-

verification

SW 

validation

Firmware
Firmware

HardwareHardwareFWFW
Block 

testing

ISX

Hardware model mandatory for 

expected behaviour

HW-FW interface

Controlability / observability

Constraint on Architecture maturity

ISX

ISX
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Verification environment

• Verification Environment

– RTL cores + hardware

– SystemC virtual SOC

• On the fly timing 
randomisation

– Specman tests generation
• Test driven Methodology

• Pre-compiled tests

• C verification driver

• Random datas

• + e langage capabilities

– ISX tests generation
• CDV

• Scenario builder*

• Random Sequencing

• HW-SW debug

ST bus interconnect

Test 
code

Test 
code

Test data

FW + HW 

design

SystemC

Virtual 

SOC

SystemC

Virtual 

SOC

Specman

Test

generation

Firmware
Firmware

HardwareHardwareFWFWISX

Mixed flow Test Driven + CDV
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IP

(RTL)

Simulator

TLM TAC

CPU Memory

Packetizer

BFM

adapter

Packetizer

BFM (gates)

IP

(gates)

Emulator

IP

(TLM tac)
IP

(gates)

Emulator

Packetizer

BFM

adapter

0.5kHz 15kHz 100kHz 12Mhz

CPU
CPU

CPU
CPU

Embedded

SW 

debugger

JTAG

30x 280x

Coverage Driven
Verification Environment

TLM Flow & ISX

program

main()

f() g() h()

i()

SW uVC

Mon BFM
BFM Mon

CPU
CPU ISX

ISX
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Software Verification Interfaces

HardwareHardware
Register Program View

Driver/Hardware Abstraction LayerDriver/Hardware Abstraction Layer

Driver API

IP interface

Operating SystemOperating System

OS/Driver interface

OS interface

Application LayerApplication Layer

FirmwareFirmware

FW API

Hardware interface

Directed Sequences

Random datas

Library of services

Random Sequences

Random datas

ISX

Specman

Library of services

Random Sequences

Random datas

ISX
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Test driven flow -> CDV

Scenario builder
Vmanager

On the fly Generation

HW-SW Debug

Coverage Driven

Test  plan / capture

Simulation

report

Simulation

management

Test selection

Simulation

Debug
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Test scenario

Software scenarios listed
with all other scenarios

Building reusable sequences
or test sequences fully 

GUI based

Apply constraints with
no knowledge of ‘e’

required
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Main_test() {

« ip »_test()

}

Tcode.so

<ip>_test () {

Var1 = « symbol1 »

……..}

Directed Sequence : Test code & File Structure

<ip>_test () {

Var1 = « symbol1 »

Start

Wait

Stop

Dump lmi

……..}

« ip »_Tcode.c

Symbol1 = 99

Symbol1 = 98

« ip »_Tcode.h

Tcode.c

Main {

prepolicy

Main_test()

postpolicy

}

Top_tcode_dll.c

Specman (testcase)Manual IP scenario (test)Manual SOC scenarioPlatform initialisation

Library 1

Library 2

Tcode.so

binary

« soc »_mapping.h

lmi_dump= ‘@’

« ip »_Tcode_map.h

Lmi_load = ‘@’

Any testcase dynamically linked at run time

Static selection prior simulator execution

Self contained testcases , ease of use for SOC scenario

$test = « test_path »
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Lib1_t2_tc2(lmi_param,.
.){

Random Sequences : Test code & file Structure

lib1_t2 (var1,..) {

Config

start

……..}

Lib1_t2_tc1(lmi_param,..){

Var1 = 99  /*specman*/

Lib1_t2(var1, …. )

}

Lib1_t2_tc1_Tcode.c

Tcode.c

Main {

prepolicy

Main_test()

postpolicy

}

Top_tcode_dll.c

Specman (testcase)Manual IP scenario (test)Manual SOC scenarioPlatform initialisation

Lb1_Tcode.so

binary

Main_test() {

While(ip’s)

While(test’s)

If (free)

Select_test(list)

Start_test()

Elsif (halt)

Dump_test()

end

}

Main_test() {

While(ip’s)

While(test’s)

If (free)

Select_test(list)

Load_test(lmi..)

Start_test(fct ptr)

Elsif (halt)

Dump_test()

end

}

IP/lib/test/tc’s

lib1_t2_tc1_cfg(…)

lib1_t2_tc1_go(…)

lib1_t2_tc1_free(…)

Lib1_t2_tc1_end(…)

Lib1_t2_tc1_dump(…)

ISX

Library of services

Directed sequences

Random datas

Random sequences
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Verification Coverage

RTL
RTL

RTL

Block / Module Full Chip

RTLRTL
RTL

Simulation

System

RTLRTL
RTL

Emulation

TLM

Transaction-level
Simulation

RTLRTL
RTL

Model

Abstraction

Engine

SysC ref 
model

Code Coverage

(GCOV)

Mutation Coverage

(CERTESS-Certitude)
Mutation Coverage

(CERTESS-Certitude)

Code Coverage

(Xtreme + TransEda)

Cluster / Block

Reference model coverage Design implementation  coverage

Simulation &

Acceleration

Simulation &

Acceleration

ISX

HW-SW coverage
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Conclusions

• No Escape to HW/SW interface verification

• New step to the existing flow , new tools

• Reuse of CDV well proven methodology

• Flow in Place on a Pilot Project

• Futur work
– Waiting pilot  project maturity :

• Xtreme coemulation platform

• ISX tests Debug phase

• Big picture on a complete project

– Maintenability of « ISX » tests
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Thank You !


